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Payka metallov (Brazing end Soldering of Metals) Moscow, Mashgiz, 1959. e p.
: 10,000 copies printed.

Ed.: S. L. Martens, Engineer; Tech. Eds.: A.F. Uvarova. and V.D. El'kind; _
Managing Ed. for Literature on Heavy Machine Building (Mashgiz): S. Ye. T
Golovin, Engineer.

PURPOSE: This book 1s intended for sclentists, engineers, and technicians con-
cerned with the development and application of metal soldering in the machine-
building industry.

COVERAGE: The authors aiscuss the basic physical and chemical processes and
structural transformations occuring during metal gsoldering and brezing, the
constructional characteristics of soldered joints, and the preparation of
parts for soldering. They also give information on fluxes snd solders and
describe methods for manual and mechanized goldering of alloys of different
vases. No personalitles are mentioned. References follow each chapter. -
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Translation from; Referativnyy zhurnal, Metallurgiya, 1961, No. 2, p. 9 # 2E69

AUTHORS: Lashko-Avakyan, S,V,, Lashko, N,F,

TITLE: On the Weldability of Aluminum Alloys

PERTODICAL: "pp, Nauchno-tekhn, o-va sudostroit. prom-sti", 1959, No. 33, PP.
3-19 A

TEXT; The authors analyze the mechanism of hot orack formation during B
the welding of Al-alloys of the systems: Al-Cu; Al-Cu-Mg; Al-Mg; Al-Mg-8i;
Al-Zn-Mg and Al-2n-Mg-Cu. Problems of chemical heterogeneity and means of modi-~

fying weld Joints are discussed; methods of preventing hot crack formation are
recommended, There are 16 references, o

Yu, S.
Translator's note: This is the full translation of the original Russian abstract,
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Ysatochnyye projsesasy v metallakh; trudy soveshchanlya {Surinkage Procoesses in i
" patals; Transacticna of the Third Conference on the Thecry of Caating Prscessas) !
Kzosaoe, MM SSSK, 1960, 281 p. Errata slip inzerted. 3,000 copies printed.

neys Arademiya nauk SSSH. Iustitut mashinovedeniya. Komissiya po
tekhnologil mashinostroyeniya.

Anep. Bl B.B. Gulyayev, Doctor of Technical Solences, Prafesaor; Ed. of Pudbliash:
ing Houses V.S. Rahoznikov; Tech. Ed.t T.V. Dolyakovs.

!....a%o.mn. This sollection of articles 18 intendad for azientific vorkers, engizeers,
technicians of sclsntific ressarch institutos and industrial plants, and for
faculty nembers of schools of higher sducation. ;

COVERAGE) The collsction contains technical papers prassated st the Third Cozfevenas
on the Theary of Casting Processes, organtied by Liteyzays sektalye Kemissii po
texhpologil mashinoatroyeniya Instituta xashinovedeniya iN SSSA (Casting Section
of the Commissicn for Machine-Duildin technology of the Inatituta of Sclence

. of Machines, Academy of S:iences USSR, and by Institut metallurgil imani Bayuova
AN 355% {Iastitute of Metallurgy imeni A.A, Daykov, Acelezy of Scieaces U3SR). '
The most ssricus defects in castings,ingots, axd walds a3 a result of metal [
ahrizkage are revisvsd, JFactors contributing to the Zormstion of shrinkage tee
cavities, porosity, oracks, fissurea, distortion, asd internal stresses are "
snalyied along with moasurss takon to prevent and Tezody thes, The hydrody- .
samics of molten motals and the process of solidificatica of mctals are dis-
cuassd. Aloo pressnted are resolutions adopted st the Conference with regard
to the problem of shrinkage in motals. Fo persocnalities ars zantioned. K3st
papers are accompanied by biblicgraphic references, tha majority of which are
Saviet, . . . .

TASLE OF COMTENTS:

Surinkage Pracsases (Comt.) . . SOT/4343

Prakharer, %W, 3trengith of Metals in Walding T 174

Helavar, 8.1,, and Tu.V, Latash, Pormaties of Hot Uracks ard Modarn .
% i reventing ibem in Stgel Welds With Stable Austenite Structure 187

E:.E.—K-n. Plencwena and the Proble=

Y
>
-

Movohan, B Soze Special Peaturss of Sclidification and High-Temperaturs
intercrystalline Practure of ther 1Kh1ERD Stesl Welds 206 1
rratn, 1,1, Distortion of tte Welding Pudile During Crystallizatien *

the Hechanisa of Crack Formation amn
Toropur, V.A. The Nature of Hot Cracks in Walds a7

fabkin, DX, Prevention of Cracks During Wslding of the iMts Alumipus

© IV, DEFORMATION LM FESIDUAL STRESSEZS

Goryuncy, 1.1. Linear Shrinkage of High-illoy Steel

2 22 pou:)

Yeporenkov, 1.P. Deviaticn in the Magnitude of Shrinkage ia ¢
t
iheir Yanufacturing Accuracy Tolerances - Hetioge

Kotosusinakiy, 0.¥y. Calculation of Heat-Conduction Propertiss of s
5Zing the Hesidual Stresses in Castings pertiss of & Fold

T,

. Loktiensra, N.A. On Résidual Stresses in Aluminum-Alloy Ingols

E Approximate Theory of Welding Straing snd Stresses h
Resolutions of the Confarence N )

AVATLASLE: Library of Congress (13230.57)
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Lashko, Nikolay Pedorovich, and Softya Vasil'yevna Lashko-Avakyan

RO Svarivayemyye legkiye splavy (Weldsble Light-Metal Alloye) Leningrad, Sudpromgiz,
. 1960, 439 p. Errata slip jnserted. 3,400 coples printed.

Scientific Ed.: G.L. Petrov; Ed.: Yu. S. Kazarov; Teck, Bd.,: R,K. Tsal,

PURPOSE: The book 1s intended for scientific and technical personnel engaged in
research, deve}.opmnt, and use of weldable light-metal alloys.

COVERAGE: The book contains results of investigations of the structure of welded
C e joints and the causes and prevention of hot crecking., Basic characteristics are
s given of industriel alloys and recently developed alumimm-, magnesium-, and
S +itanium-base alloys. An analysis of the weldsbility of these alloys is also
presented. Conditions for making high-grade welds are discussed. No personali-
ties are mentioned, References accompany each part,
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Jashko-Avakyan, S.V. and Lashko, N.F, (Moscow)

SR R R e e

Crystallization"

Avtomaticheskaya svarka, 1960, Nr 1, pp 27-37
(USSR) y
\

The peculiarities and probable processes of crack
formation near weld Seams, mainly in aluminum alloys, )ﬂ

are discussed. Data from existing works [Ref 1-9/ as
well as experimental evidence are presented in support
of the inferences drawn. Macro and microphotographs

of seams in steel and aluminum alloys are given. The
nature of near-weld crystallization cracks is attri-
buted to the formation (not growth) processes of metal
grains, observed experimentally with the VIM-1M micro-
scope, in the base metal at the seam. It is concluded
that the tendency to form cracks can be diminished by
rapid heating of the base metal to melting point, by
Producing a small zone of partial melting, and by any
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SOV/125—60-1—4/18
Crystallization Cracks Near Weld Seams

means conducive to the formation of a fine grain

structure in the base metal near the weld. The

following filler metals brevent cracking in and near

the weld during the welding of duraluminum: "AK™$ (4,5~

6% Si§j the rest aluminum); "B61"$(6-~7% Cu: 2-2.5% Ni; -
_ 1.2-1.6% Mg; 0.4% Mn; 0,25--,35% Ti; the rest aluminum),
These filler metals form more easily fusible alloys in
the seams. There are 7 photographs, 4 graphs and 9 re-

. ferences, of which 8 are Soviet and 1 English,

SUBMITTED: - duly 2, 1959
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= AUTHORS:; Lashko, N. F., Lashko-Avakyan, S, V., Candidates of Technical Sciences
’ TITLE: On the Selaction of Brazing Temperatura

PERTODICAL: Svarochnoye protzvedstvo, 1961, No. 3, pp. 11-14

TEXT: There was wntil the present no founded theorstical basis for select-
ing the proper brazing temperature'assuring high quality of the brazed Joints,
The authors investigate temperature conditions of capillary brazing, and rejlect

the method based merely on the knowledge c¢f ths properties of the solder, as not
sufficiently accurate. Depending on the nature of the contacting liquid solder

and the allcy to bs brazed, the temperaturs and duraiion of the contact, the Q\
brazei metal vndergces a more cr lass intensive diffusion in the solder (ercsion) .

The properties of Joints preduced by capilliary trazinz are determined by’ the
nature of the physicc-chemical interaction of +ths liquid solder and the brazed
metal, the temperature ani duration of the interazticn and Ly the capacity of the
liquid phase of filling +the capiilary interspaces, The minimum brazing ‘empera-
ture must assure the f112ing of capillary interspaczes and a satlsfactory adhesion
of the solder with the base metai. It must be squal tc or above tre tempsrature

Card 1/6
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S/135/61/309/003/506/01k
On the Selection of Brazing Tesmperature A0OE/A001

of transition into the liquid-solid phizse of ins alloy fermed in the gap, since
the flowing of ths soldsr inc tne 8ap can be assured only at this temperature,
From this point ol view, the brazing temperature must ke seiseted according to
the liquid-solid temperaiure range of the alloy formed in the capililary (Fig. 2).
In practice, however, <*he neceesity arlzes to conduci the process at elevated
temperatures and for an extended period of time, as &, g. 1n stepped and furnace
brazing; when combining brazing and heaz treatmens of the jeint; In gas flux

. brazing ete. On the basis of da%te obtainad with specimens shown in Figure 2, the
spreading of the solder and its inSerachion with the zass metal as elevaied
temperatures can to a first approximation be divided 1nts the following three

. stages: 1) weak inieraction of the liquid solder with the base metal and fronsal
motion of the solder ovar the surfaze;. 2) intensified intzraciion and ramiiled
motion; 3} tensiiied intaraction and fromtal motion. These 3 stages are

L w
illustrated in Figure 3, They wers ohserved in furnaze brazing in a vacuum of
somé austenitic bi-phase sicels with sciders on Ni-Mr-Jr and N1-§i-P-C» tase

(Fig. %), WVhen using soiders that form eutectics with the base metal, the intensi-
fied dffusion of the base meial is promoted 1) by a great difference between the
melting temperature of +he brazed metal.and sutectics, since the contacti of the
metal and the liquid phass is prolongsd; 2) high soiubiliiy of the base mzta

Card 2/6
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"~ On the Selection of Brazing Temperature ' ' A0OB/n001 :

~.7 . 1in the liquid solder;: 3) high content of the brazed alloy base in the eqtectics.
ST The Joint effect of these factors on erosion of the brazed metal can:ibe observed
... when brazing alumin ' d nickel with Ni-B and Ni-p base solders
- (Table 2), _ 7 “1n the solds receded by a
' Thereforethe presence
er, accelerates ‘the .
B tly, promotes intensified erosion. of the
.. - base metal. the brazed metal is reduced’ when' the
o solubility of the base metal in the solder is raised, The maximum temperature of
' brazing is found to be that temperature, above which erosion Figure 2:
- of the brazed joint ang processes of reactive diffusion of - x i
the I and II order take place, strongly degrading the g ,Z‘ :
quality of the jJoint, The time-temperature dependence shown —
in graph 6,. should be used as a basis when selecting time L
and temperature conditions for brazing. :
Figure 2: - . :
" Schematic drawing of a speoimen for determining the flowing .
of solder into the capillary gap (0,05 - 0.1 mm) between
60 x 60 and 30 x 30 mm plates

'~ Card 34
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Pigure 3: .

o B

R Lo & I

\T_1 <~T2< Ty <1y <_T5 . Z)

5

Figure 3: . . L
Schematic representation of three stages of
Spreading and interaction of the solder with :
the material to be brazed in the active area
. & - weak interaction of the liquid solder
-with the base material ; Tfrontal motion over
the surface; b) intensifiey. interaction and
- ramified motion ¢) intensified interaction
-and frontal motion :
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.- General view of specimens show
‘  vacuum brazing (10~
e) 1,250%; q)
base solder,

i Table 2:

1,28°%,
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. D)
stainless bi-phase steel; WNi-Cr-Si-P

ing the flowing of the solder into the gap after
mm Hg) at different temperatures: a) 1180°C;
Base metal:

1,220°C;

: _ respectively,
. Card 5/6 ‘
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" Metal ' Temperature in C | Maximum diffu- Content of
..~ ]to be Solder Ty - Ty T - Ty sion of the base metal in|’ Igtensi:y
©7 lbrazed (1) |} ) | base meta in| eutectics ot erosion
S m e n e
o . the solder :
Al - Zn 280 39 1 5 Medium
Al Sn 431 ‘3 0 0.5 None
Al A1-51 83 0 1.65 - 88.3 "
(eutectie) :
Ni Ni-B 312 0 - 0 96 Strong
. (eutectic).
Ni | Ni-P . 572 0 0 89 "
» (eutectic) -
- ¥) _Tm, Tn’ Te ~ melting temperature of the metal to be brazed, solder, eutectics,
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A006/A101
AUTHORS: Lashko, N, F,, Lashko-Avakyan, S, V., Candidates of Technical
Scieﬂces
TITLE: The Scientifiso-Technicsl Conference on the Brazing of Me=zis

1

PERIODICAL: Svarochnoye proizvodstvo, 1961, Na b, pp. U1 - 42

' TEXTs The scientifico-technical Confersnce on the brazing of metals was
convened in Moscow from December 15 - 16, 1960 by the welding depariment of TsP
NTO MASHPROM, The opening report was delivered by Frofessor A, A, Alov, Doctor
of Technical Sciencez, The conference then heard %he following rspnr*fe S, N,

‘ Lotsmanov, Candidate of Tachnisal Seiences on the present state and problems of

- ' brazing; N, F, Lashko and S, V, Lashko.Avekyan, Candidates of Technicel Scienceg

B on "The Theory of Selecting Temperature Conditions of Capillary Brazing"; V. P, \/

Frolov, Candidate of Technical Sciences, on "Considering Temperature Factors and

Their Correlation when Planning Soldersed Joints and Evaluating the Degree of

Softening of Aluminum Alloys During Brazing"; A, I, Gubin, N, F, Lashko, 8§,

Lashko-Avakyan, Candidates of Technizal Sciences and Engineer V., v, Oriova on *he

use and development of seif-fluxing solders for brazing composite stainless s%=zsl

Card 1/2
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The Sclentifico-Technical Conference ¢n the Brazing of Metals

articles; I, I, I1'yevskiy and N, N, Sirc

low-melting sslders 3
high-temperature szolders used for solderin

engineer on brazing titanium and its ailoys:
research of new active gas fluxes and on the use

gaseous medium;

ments;
give flurless brazing of aluminum angd it

Canferepce decided the organization of a
yearly meetings, '

Card 2/2

henko, enginsers on the effens
sclders on the preneness to brittle failure of stainless steela;. Vv, A
engineer, and A, 3, Medvedev, Candidate of Technical Sciences, on braz
>}

V. A, Yermolov, engineer, on the technology

r
f brazing with

g steels and bronzes; .I. K, Sklyarcv,
A, V, Shavkunov, engineer, on the

of ammonium fluoride as an acidve

I. I, Yanovskiy, V, A, Morczov and V. N, Artstmcvich, engineers,
on the development of new brazing methods for hard.

S. Keylin, engineer, on the development of new braz
Ya.M. Kanevskiy, Candidate of Technical Sci

alloy mining instruments; @,
ing methods for medical instnm.
ences, on new methods of akbra.

ts alloys with low-melting solders, The
special institute of brazing and of
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1% €500 1§75 406 WE RO

3 E: Laszh N. P.. Caniidaies oFf Tacshninal -
AUTHOES: Lashko-Avakvan, S. 7., Laskko, W. &., L&d )
Scisnces
B - ~ e I 3 S hvis '!'.', T . -,'--':
: TITLE: Coyroslior resistance of aluminum ailey Jolnts brazad with 1w mels

ing soiders

PERIODICAL: Svarochnoye prolzvodsivo, no. 5, 1961, 13 - i€

TEXT: Problems on the corrosicn resistance of Joints © )
T H be ems on UF ¢ 4 ee of s
alloys brazed with lew-meising solders, were until Tha presan

udied, When arnzlyzing ocrrosion proc2sses i? is imporiant :- e
z.z;dcathodic areasin the soldered Joint, For this purpose some Exps
made with;4’7q(AMts) alloyz which were brazed with‘ftannous‘sol;% il ; o
zine, lead, antimony and cadmium, Electrocde potenu-als weri ?eucfm:n;ézoi he
Raps potentiomster by A, T. Shibadeysva. The“composinion o“.f?? solders ?vzig_ .
gated are given in table 1. An elecirolyte of 0.01N NaCl so;h?fo? wa? imp—fie . V>&
The results obitained show that tin alloys with lead, copper, caqmiumLan, anut;
mony have more positive potentials than the AM5s alloy§ and represent tha2 cath-
ode in the "solder-AMss alloy” peir. 7'n alloys and allcys

of iszad witn tin,

- containing 10% end mors zing, and zinc zlloys with aluminum shew more negative
. Card 1/5
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Corrosion resiztanss of aluminum allscy ... ACCE/A101L
electrode potentials than the AMts allcy and are the ancdes in the "solder-Abits
alley" pair, Analysss of various cases of corroslon fallure of aluminum alloy
Joints brazed with low-m=lting sclders show that the substantial effect is exer~
ed by processes of crevice ﬁorro;ion.(Raf. 1 - 6)._ niensive development ol cra
vice corrosicn in structures takes place as a result of inhibited diffusion ex-
change of elements in electrolytes surrounding the structure, in Itus crsvices
and gaps. This is due to the presence of pnoulia” interrupted "rridges" devolop
ed during brazing. (Fig. 2) The peculiarities of -w»vice corrosion in aluminum
alloys were investigated cn AMis alloys brazed with Sn - Zn solders, =nd tested
in 3% NaCl + 0.i% H O Prcneness to crevice corrosion was observed in AMis
alloys brazed with ao%ders which are not noticeable soluble in aluminum, 1, e.
the solder systems: Sn-Pb; Sn-Cd; Sn-Al; Cd-Zn, (at relatively lcw 2n oonhsﬁ
and Sn-Sb. The low muiuzl solubility of these alloys with the AMis alloy and
the low soldering tsmperature do not promote the formation of a strong and tight
Joint, Gaps between the base metal and the solder in the Joint and the Joint-
adjacent zone are the scurce of crevice corrosion, In Joinis brazed with solders
containing considerable amounts of zine (Sn-2n; Sn-Zn-Al; 2Zn-A: systems) where
strong and tight Jcints between the solder and the brazed metal are produced,
crevice corrosion was not revealed, This proves that crevice ~nrrosion depends
mainly on the zinc content in the low melting solders, Corrosion

Carda 2/5
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Corrosion resistance of aluminum alloy,.. AO06 /A103

tests were conducted by V, A, Klimova, Great losses of strength as a result of
corrosion were revealed in specimens soldered with [ 150A (P150A) solder, (con-
-taining 38.5% Sn, 57.7% 04 and 3.8% Zn), N 170A (P170A) (75% Sn, 20% Cd and 1%
Ag) and ] 2004 (P200A} (90% Sr, 10% Zn). In specimens brazed with [l 250A (P250
A) solder (80% Sn, 20% Zn) and protected by varnish coatings, strength losses
were not observed, Specimens brazed with [] 200A (P2Z00A) (60% Zn, 40% Cd) solder
- did not change in strength after 4 months tests in tropic atmosphere chambers
and during 9-months open alr tests, Greatest corrosion resistance was shown by
specimens brazed with zinc base solders, increasing with a higher Zn content,
which also improved their bond with the brazed Al alloys. A higher Zn content
, raises however the melting temperature of stannous solders and their crystalliza.
g tion and hot brittleness range which makes abrasive and ultrasonic brazing most
difficult, The liquid-.solid range can be reduced by adding to ine ailoys with
35 ~ 39% 2Zn small cadmium and bismuth admixtures (about 0.2% each), tc prevent ]
hot brittleness and make them fluid at 250 - 260°C, 8, V., Lashko-Avakyan, N. F, X
Lashko and B, V, Nikolayev suggested corrosion resistant tin-base alloy 250
(VP250A) of the following composition: 35 - 39% Zn; O.4% Cu; 0.2 - 0.3% Cd;
0.2 - 0.3% Sb. Abrasive brazing with- this solder can be made at 210 . 260°C,
ultrasonic brazing at 250 - 260°C, High corrosion resistance is offared by Joints

Card 3/ 5
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brazed with Zn-Al base solders and aluminum alloys brazed with some zinc-base
i solders: N(p 5AKTc (PSr5AKTs) (5% Rg, 2% AL, up to 0.15% S1) and TAKTe (PAKTs)
: (20% Al; 0.15% S1) with flux removal after brazing. Crevice corrosion revealed
in AMts alloy specimens brazed with PAKTs solder was due to frontal galvanic cor-
rosion of the soldered joint. There are 6 tables, 2 figures and 8 referances:
5 Soviet and 3 non-Soviet,

Table 1:

Composition of tin base solders in % .

No. of solder

cad Zn Cu Al Sn

80

Card 4/5
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Table 1 continued:
10 - 6 - 20 _ _ -
11 - 6 10 20 - - 24
13 15 - 7 - - - 74
2 > i ? 9 - - 31
0 - - - 95 - 5 -
31 = = - 97 .5 - 2.5 -
. - - - 50 -] 60 -
2)3 : - - - | 100 - - - :
- - - - - - - 10C )/
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AUTHORS: Lashko, N. F., Lashko-Avakyan, S, V. (Moscow)

T —— —

TITLE: Crystallization cracks in welding
PERTODICAL: Avtomaticheskaya svarka, no. 6, 1961, 37-46

TEXT: Available date on cracking in fusion welding are examined anmd some
theories disproved, in particular the theory by B. A. Movchan (Ref.5 and 15:
"Avtom., svarka", no. 6, 1959; "Izvestiya AN SSSR. Metallurgiya i toplivo",
no. 5, 19593 and DAN SSSR, vol 120, no. 3, 1958). Movchan's theory concerned
crack formation in single-phase austenite steel welds. Its essence: cracks
form on crystallites boundaries in solid state, spread to the crystallization
front and are filled with liquid metal from the welding pool. The authors
consider this case possible but just as a particular and even rare case, and
prove that boundaries between joining crystallites forming during orystalli-
zation mey or may not pass along the segregation spaces between growing
dendrites (Fig. 2) and can sometimes be revealed only owing to different
susceptibility to etching in adjacent grains, An example is aluminum with
1.5 and 2.5% Cu studied by the authors, where the crystallite boundaries had

Card 1/ 5
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the form of thin, clear’lines'(Fig..B), probably due to a higher content of
Cu and’ impurities in them. In aluminum with more Cu (3.5 and 5.8%) the struc- .
ture beoame polyhedral, no fine boundary lines or segregation spots were vis-
ible and cracking susceptibility was reduced., The crystallization of stanni-
um and several steel grades is discussed and illustrated by photomiocrographs
proving that grain boundaries een be located differently. It is pointed out
that orystallization cracks may form between dendrite axes and not on the
boundaries, This is evident in welds made on ocast weldable [J] 7-20 (VL7-20)
steel (Fig, 9) by austenitic X 20H101% A (Kh'20N10G64) steel elsctrodes,

Cracks started in it on the crystallite boundaries and spread into the inter
axial segregation area within the orystallite, and the orack came out to the
fusion line between the weld and base metal and penetrated only vwhere it met
low-melting interaxial dendrite areas. Cracks that did not cross the .fuscion
line did not spread into base metal. Cracks spread along boundaries that did
cross segregation areas as well as along those that did npt cross it (Fig.10),
It is advised to avoid welds with clear crystallite boundaries not coinciding
with segregation areas, particularly when carbides, sulfides and other com~
pounds are segregating on the boundaries. Austenitic alloys being welded
must contain as little carben, sulfur, phosphorus, silicon or other matters

Card 2/°
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Crystallization cracks in welding -D040/D112

that reduce the crack resistance as possible or else they nust be alloyed
with elements reducing segregation, i.e. fitanium, columbium, manjoncse.
Boron has o vory: complex effoet, i.e. forms berides, digsolves in only very
low quantitvies. In austenitic siteel with low horon content the crecking can
be sunnressed either by reducing the boron content in welds below its solu~
bility point by using & doron-free filler alloy, or binding boron into hith- e
meliing eutectics, Iiolybdenum and tungsten are such binding elements, z2nd ' )
. the (Cr,lo)eB, and (Or,%)sBy boride compounda rre hifh-melting. The audhors
NN - consider tufigsten more effective than molybdenum, for it raises the iron
o _wmelsing poin%t and concentrates in the dendrite axes, whilst molyddenunm
slightly lowexrs the iron melting point‘and concentratos meinly in interaszinl
 spaces. Mo crystallite boundaries were observed in wolds in custenite steol
produced by the most suitable electrodes - ¥, 1642546 (XKh161i25K6) with high
io content, and 3M -869 (EI669) or B(-98 (VZh-98) high W-content. In. csuch
. welds the boundaries appear to be dislocations and they are only visidle
after heating subsequent to welding (due to @iffusion of impurities or cardon.
_ into bounderies). There ere 10 figutes and 15 réferences: 13 Soviet-bloc am
R - 2 non-Soviet bloc. -

SURIITIED' August @O, 1960 . - - y £
: L .

M ".l
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;; AUTHORS: Lashko, N.F., Lashko-Avakyan, S.V,, Candidates of Technical Sciences
- TTTLE: On the problem of "hot" and crystallization cracks in welding and
‘casting
PERIODICAL:  Svarochnoye proizvodstvo, no.6, 1961, 41 - 42
3 TEXT: The authors discuss an article published by A.A. Bochvar, N.N. Ry-

kalin, N,N, Prokhorov, I.I, Novikov and B.A, Movchan in the 1960 October copies
of "Svaréohmoye proizvodstvo" and "Liteynoye proizvodstvo", on "hot" cracks
vhich are identified with crystallization cracks forming during casting and weld-
ing of alloys. The authors of the present article state that the formation of
hot cracks in casting end welding nhas not been sufficiently treated so that the
purpose of the article was not fulfilled, A number of debatable points are dis-
cussed and the following concepts on the subject are presented: 1. Crystalliza-
tion cracks in casting and welding are one of the varieties of "hot" cracks; they
arise, as a rule, in the non-equilibrium érystallization range of alloys and may
develop in solid state during cooling, Crystallization cracks include: a) those
forming in the solidified portion of the alloy where the liquid phase 1s drawn-in

Card 1/ 4
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from the non-solid portion under the effect of capillary and hydrostatic forces,
and b) cracks, forming after non-equilibrium solidifying of the alloy as a result
of its partial fusibn during heat redistribution of alloying elements by cooling,
2) Crystallization cracks may arise as a result of low macroductility of the alloy
in both the liquid-solid and the solid-liquid ranges {in the "effective" erystal-
lization range). 3) Solid crystals show considerable ductility in the crystal-
lization range., The low macro-ductility of a liquid-solid material during its &x-
pansion in the solid-liquid range is connected with the local nature of deforma-
tion of its solild portion., The authors reject the theory that alloys in the cry-
stallization range posess least macro-ductility, as a characteristic constant of
each alloy. 4) The low ductility range (brittleness) includes not only the "ef-.
fective" crystallization range, "High ductility" of alloys observed c¢n the bor-
ders of the solid liquid and the liquid-solid state, is actually related to the
stabilization of the alloy state after solidifying and redistribution of its

50lid porition, When determining true macro-ductility of alloys in the crystailiza-
tion range phénomena connected with the shifting of the liquid phase should be
prevented, in particular,-after failure of specimens, 5) The brittleness range

of some alloys during solidificaticn may be below the real solidus temperature.
Cracks forming in this range are considered as "“hot" sub-solidus cracks, 6) Cry-
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stallfzation cracks may -also arise during heating of the alloy as & result of
its partial fusion. The limitation of conditions promoting hot crack formation
merely by cooling the liquid alloy, excludes crystallization cracking in weld-
ad Jacent areas during multi-layer and resistance welding, 7 The .possibility
of crystallization crack formation in the weld-adjacent zone during welding,
- the mixing of seam and base metal and the specific thermal effect of the base
. metal, oreate a substantial difference in the conditions of crystallization
‘ cracking during casting and welding., 8) The determination of an "effective"
ecrystallization range from a phase diagram should be avoided, since the tempera-
S ture range of the solid-liquid state of natural alloys may vary due to impuri-
‘ ties or non-equilibrium erystallization. g) The authors approve ‘the statement
" that the evaluation of proneness to crystallization cracking may be erroneous
if determined from the temperature range of brittleness, ductility in this range,
or the rate of increasing elastic-plastic deformation at dropping temperatures,
10) The length and width of cracks arising during casting and welding is the
simplest measure of the resistance to the formation and development of crystal-
1ization cracks, Effective methods should be used to distinguish the pronenees \
of an alloy to crystallization crqcks.and its proneness to the development of
cracks in solld state, The proposed quantitative determination of crystalliza-

R card 3/4
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tlon crack-resistance from the differen 4
; oe between least relative
E)l;m azi’fectév::l- c;'ystallization range and the magnitude of free t:r}n;gfgiﬁz 31-2
tion a e temperature of this minimum, is o id .
able in practice and absolutel 0 ernining seneptprir Y PELLC-
y unsuitable for determin
to crystallization cracks in the weld-ad jacent zonerm e sensitivity of Heys
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PHASE I BOOK EXPLOITATION

No ?.’ aI‘d“S. V. Lashl[,;_g ‘
ov (Some Problems of Metal
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Mashgiz, 1963. 299 p. Erra
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Revieﬁer: F. Ye. Tret 'yakov, Candidate of Technical Sciences;
- Ed. of Publishing House: . A, Osipova; mech. Ed.: V.o Do
Fl'kind; Menaglng Ed. (for literature on hot treatment of
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formed during weld formation. Genefal conditions leading to the
~ formation of crystallization,Jbubsolidus, and quench [cold] cracks

are discussed. The problem of the strength, bribtleness, and
ductility of welded joints ig reviewed 1in conjunction with
structural transformations in the

heat-affecteq Zone. Basic
problems are 11lustrated with exa
aluminum-, topper~, and molybdenum-bqse alloys as well as of
polymorphic titanium-base alloys.

. No' personalities are
“ mentioned, There are 344 references: 208 Soviet, ang 136 non-
_ "Soviet,

TABLE OF CONTENTS:

Poreword

Introduction
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| L 18378-63, EWP(k)/EWP(q)/BWT(m) /BDS ~ AFPTC/ASD Prl  Jp/imd
B - . ACCESSION NR:  AP3002316 . §/0125/€3/000/006/0030/0035 C;é;:
© - i AUTHOR: _Lashko, N. F. (Moscow); Lashko, S. V. (Moscow) . ",

TITLEs Intei'action bet;ueen Brazin 7 alloy and base metal. . 2, Dissolution of
.the base metal during brazing l - ’ ’ i '

SOURCEs  Avtometicheskaya svarka, no. 6, 1963, 30-35

TOPIC TAGS: brazing, base metal erosion, precautionary measurss, base metal
dissolution, types of reaction, dissolution rates

~ i ABSTRACT: In &n attempt to,find vays of reducing the dissolution of the base !
" metal by the molten brazing!hlloy during brazing, an investigation was made of '
the physicocherical phenomena occurring under conditions approximating those of
-; capillary brazing and dip brazing. In the first case, in which the volume of the .
- brazing metal was small as compared with that of the base metal, the rate of dis-' __
.. solution was ctloulated from the dopth of fusion of the base metal in fillet
‘- rogions in a certain time period; in tho second, it was determined by the in-
orease in weight per unit of original surface of t%e specimen per unit of time
. after immarsior in a bath of liquid brazing metal 'V Three basic patterns of _
: .f;c disals}ag.ution-mte Yemperature wera determinéd: 1) continuous increass (in case :
iCard 1/3- . S
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. of formation of solid solutions or eutecties); 2) overall increase, but with

. temporary decrease within a limited range of median temperatures (when there is an
. excess of brazing alloy and the base metal and the brazing alloy form inter-

. metallic compounds); and 3) initial steady increase, with subsequent steady-.de-

. -creage (when there is a limited quantity of brazing alloy). Mickel brazed with

i copper or with nickel-beryllium or nickel-boron eutactic alloys; copper brazed

7 with copper-phosphorus eutsctic alloy;and alunminum brazed with zinc behave
i “according tg, pattern ;ﬂ Pattern 2 is observed in dip.brazing of copperﬂrith tin
t

i or cadmiumfljbr nicke}

h cadmium; and-pattern 3,in brazing VI-1 commercial-

. | -grade titanium with PSr72 [silver-base] alloy, or EI-437 [Nimonic €0A) alloy with -
. alloys of the Ni-Cr-Mn\Aystem. The rate of dissolution of ths base metal by the
¢ brazing alloy can.Ba reduced by 1) limiting the time of contact bestwesen the
: liquid brazing alloy and the base metal; 2) keeping the brazing temperature as
! low as possible; 3) limiting the alloying of the base metal by the brazing~al.loy
i components; 4) refraining from the use of a singls, low melting metal as the
! brazing alloy, and using, instead, its alloys (for example, sutectic) with the
" | base metal (such alloys flow better into the capillaries and dissolve the metial

i
i
T
i

! form a wide rangs of solid solutions with the brazing alloy;_ and 6) carefully
‘ .-':Card_ 2/3 ‘ .

surfaces to be joined to a lesser extent); 5) brazing only those metals which
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APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720003-0"



"APPROVED FOR RELEASE: 06/20/2000

= e e e

CIA-RDP86-00513R000928720003-0

7 1 18378-63
. ACCESSION NRs AP3002316

i measuring out the amounts of brazing alloy to be used. Orig. art.hasy 5 figures. :
| ASSOCIATIONS none | |
. SUBMITTED: O4Apré2 DATE AGQ: 12Jul63 ENCL: 00

. SUB.GODE:. 00 . ‘ NO REF SOV: 003 OTHERs. 000
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" ACCESSION WR: AP4029383 " 8/o135/64/000/004/0010/0012
| AUIOR: Bogdanova, Ve Ve (Engineer); Lashko, 8. V. (Candldste of Tectmical -
b Stgiencea); Rozenberg, I. V. (Engineer)f" T

;) TITIE: On the chemical inhomogensity of brazed joints

! BOURCE: Svarochnoye protzvodstvo, 'no. 4, 1964, 10-12.

J'. TOPIC TAGS: brazing, nickel brazing, aluminum brazing, brazed joint, chemical
i, inhamogeneity : ' : .

: - ABSTRACT: =Using methods of local ;micfo xX=-ray apectrdl analysis , the authors de-: B
: " temined'the.chemical camposition of brazed joints in nickel furnace brazed !
'+, with copper or the eutectic alloy Ni-11% Si, and alunimm furnace brazed with

e . the eutectic dissolution of Al-3% Cu. It was found that camposition of the

" brazed Joints changes considerably along the length and depth of the Joint. It :
is shown that this inhamogeneity is associated with the dissolution of the base

" materfal in the brazing alby, end with the mubual diffusion between the base ma-.

~|-  terial end the brazing alloy. Grapus showing the caatent of copper and silicom
. in joints brazed under various conditions are yresenteds The most importent

iCard 12
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*. paremeters which affect the chemical inhcmogeneity of the brazed Joi.nt are?
.. ‘the temperature and duration of ‘brazing, c;l.ee.rance , and vol\ne ur l‘!.q_\ud metal
" 4n the fillet pm'ucn of the Jod.nt. S e

- ASSOCIATION: nane
e stmumx Oo : ';

1 o reR sov: oos
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| EWT{m) /T/EWP (k) /E8P(q) /EHP (b) Pr-4/Pad  ASD{m)-3 WW/ID/wyim
AP4043915 §/0136/64/000/008/0086/0090

avatuyhys merallyd, no. 8 1

It 7 'iaﬁihg, nonferrous metal brazing, nonferrous alloy
12ing; ffusion brazing, refractory metal brazing, heat resistant

Hilﬁéfbraziﬁgiﬁgg:iVaticnAbzazing, high temperature brazing

- Diffusion brazing differs from other types of capillary
by a different mode of solidification, Ia diffusion brazing,
nt golidifies without tooling at temperatures higher than sci-
temperature of the brazing alloy used. Evaporatlon of some com-
f- the-brazing alloy at their diffusion into base metal or
-dome ba2e metal components into the brazing alloy
ting point of the resulting alloy above the brazing
which causes the joint solidification, High temperatures
calorate diffusion and greatly reduce the
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7030=60 . o
GCESSTION: NR: 'AP4043915 /97
~cf5§§ing pressure iquited; vin‘dﬁffhsion brazing with a
forms brittle'dntermetallic compounds with the
qnﬂqf;;gghﬂgqggqgnﬁsvcgq”he presented by
“higher than the melting point-oi the inter-
v g : or -instance nickel can

a1loy ~ 00
e areas ‘to be brazed)
1] 1n;a‘fnrhation'of‘anxittle'in:eriayet consisting
, compound, Diffusion dbrazing at 1050C produced a complete
ution of  the compound and ralsed ‘tha joint 'strength to 35 kg /mm?
ve.-joint remelting temperature to ovex 1290C, Similar results
obtained in diffusion brazing of yTildshéets with copper when
jeint strength as high as 50—60 kg/om? was reachad, Diffusion
hfééing:éan-be'activntad by using a brazing alloy {in powder form)
' fsting of powdars 2nd lov~melting tvtectiz of the base nmetel
’ - forming solid solutions with the latter. Grig. art.

ome ‘element : .
figures and 2 tebles.

e
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Carding-Machines

New driving device for the head comb of a carding machine, Tekst, Prom,, No. 1, 1952

MONTHLY LIST OF RUSSIAN ACCESCICHS. Library of Congress, March 1952. UKRCLASSIFIID.
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Belyaev, B I. and Lashkov, A. D. > Engineers

; .'?‘:‘Technological characteristi.cs in preparing steel structures for the large "
- culture arﬂ science- building in Warsaw, Poland _

s Stroi prom. 7,13 - 18, Jnly 1953

Technological data are- presented on ths manufacture ‘and assembly of vari-
" -ous- st.eel structures-for the culture and science. building in Warsaw,
'A.'_-Poland Illustrat.lons, drawinos, diagrams. :

Instituti n - . o
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LASHKO"V{& rA. e, inzhener; TSAL'MAN, L.B., inzhener.

?am'xfacturing bent steel shapes., Stroi, prom. 35 no,l1:27-30
a '57, (MLRA 10:2)

(Sheet-metal work)
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| LASHEOV, A

Ways of increasing the labvor productivity in plants finishing
semimanufectured metal construction elements. Mat.po stal'.
konstr. no0.5:165-173 159, (MIRA 13.8)
(Steel, Structural)
(1abor productivity)
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STARCDUBOV K +F., akademik; BORKOVSKIY Yu,.2., inzh., LASHKOV A.D., ingh.;
TSAIJ”{AN L.B. inZh- e

Ways of reducing steel consumption in the manufacture of large-
diameter pipes for main pipelines, Trudy Inst.chern.met.AN URSR
no.14:60-65 161, . (MIRA' 14:10)

1. Akademiya nauk USSR (for Starodubov).
(Sheet steel) (Pipe mills)
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TOLMACHEV, A.I.; LYUBARSKIY, L,V.; LASHKOV, A.I.
PORRRITE Ly T s P RSV
Publication of materials of a conference on problems of developing '
forestry and the forest industry in the Far East. Bot.shur.41 no.1s Lo
158-160 Ja '56. (MIRA 9:6) -

1.Sakhalinskiy filial Akademii nauk SSSR,
(Soviet Far Bast--Forests and forestry)
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Macoy, Teentral'nyy asro-gidrodimamicheskiy insuitut

Snmoglnsheniys (Solse Sapmessicn) Moscow, Gbormgir, 1959. 108
(Sertes: Wﬁhﬁg ssrodinusixs, umauﬁ.f u?un: Errata allp
daserted, 1,100 copiss rxinted,

M, (Title pege): TYo. Ya, Yulin; R4, (Iaside bock): A. 8. Gtoamkiy,
Candidata of Tecnical Sciances; Bi. of Publishing Buse:r T A.
5 ; Tech. Bd,3 N. A. Pekhlixova; Managing Bz A. 8.
ZayzovaXays, Rgloser,
TURPOCR; This collecticn of articles is intandsd fo enginesrs, taciaicians,

and scimntific warkars specislizing in industrial serolynasics and
noise suppression.of serodynaxic lastallaticas.

A1l articlas tut aoe ale sccompaaisd by Teferesces nost of Wik are
Soviet

Un-“-vnv:-wu« uu ,M-. I. A, Orafokly, and Yeo Ya. Yudin. vertigue
> ﬂoﬂaav-nm?nn R-E»aonc.b r&.ﬂﬂugsw-ﬂ» Swctous
af the Asrolynaxic Noise o2 Botating Rods =

M\ Fdppovs, R, D. Imvestigation of Soisa BugTcessrs fox laTge Yen-

“tilating Installsticas »

65
9. Jocikovs, 1. 0. Bame Netinds for Iovestigenisg Sound-Abeoriing Maw
“tarals T

10, Neumanko, £. ¥. Accustic Properties of Slag Woal 9%

‘ 1. Tudin, Ye, Ya,, mad I, Ao Grufsxiy, Investigaticcs oo Bailiing
Apachols Ciazbers 103
AVATIABIR: Lidrwry of Congress i e
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s/so?)%o/ozg/ooo/o1o/o12 -

D225/D303
262762 _
AUTHOR: Lashkov, A.I. (Moscow)
TITLE: The flow of a gas with local narrowing of current,

under pre-critical and post-critical conditions

PERIODICAL: Akademiya nauk SSSR. Inzhenernyy sbornik, v. 29, -
1960, 106-118

TEXT: The aim of the paper is to find the physical phenomena
taking place in currents of gas, compressed by sudden narrowing
in the channel. It is proved that the theoretical results for
two~dimensional incompressible motion. of fluid in channels with
pudden narrowing, comply closely with experimental data, even
when the currents differ considerably from the two-dimensional
type. For example, for the outflow of fluids from narrow slits
and packings immersed in fluid, coefficients of non-compression

are given by O, . conn® '5%1-7'= 0,615 %o comp™ ©+5 (Figs. 1
and 2). Using the results of S.A. Chaplygin (Ref. 6: Sobr.soch.

card 1/9
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27852

s/50760/029/ooo/o1 0/012
The flow of a 288 ..» D225/D303

v. 2, 1948), it could be expressed by

o

- 2 4
vomp %non-comp( 1+ 0525 My + 0,025My + ...) (4)

w
Where M, = -&-1—- and vy is a velocity at the compressed section

’ 1
of stream. A more general case is then considered: The outflow
of gases from orifices with sharp edges, where the velocity of
flow before the orifice camnot be neglected. The equation of mo-
tion in this case has the form

2

(p - p)F = pywif’ - pong - mw (5)

M

and the coefficient of compresses is given by

card 2/9
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27852
s/508/60/029/000/010/012

The flow of a gas ... D225/D303%
Ucomp = %comp * © (7) -
where
2
. 1 ( PV _lllﬂ)
- 2 2 F
Pi¥q

Neglecting the terms of higher order in (4) one obtains
M 4 N
1., M e
%Yecomp = Ynon-comp tg t gé-— : (9) .. ‘/”/ -

Card 3/9
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27852
§/508/60/029/000/010/012 _
The flow of a £a48 .. D225/D303 T

Comparing this with the formula of S.H. Chaplygin, the difference
did not exceed 1.5%. For the critical and post-critical flow )
through the suddenly narrowing channel, the reaction R=po(Fo—F1) ‘B

is assumed, where P _, F1 are the surfaces of the large and narrow
channels. This equa%ion could be transformed into

L2 ) =2 @) - g O - F) (11)
(0]

which has two solutions - one corresponding to subsonic and the
second one to supersonic flow. The author proved that for FOF1 =

const. only the second case ¢f supersonic flow could be realized.
It is assumed that the supersonic flow is adiabatic. For/\oad =

A
“Onon ad.

the supersonic flow remains again unique, but the M

Card 4/ 9
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27852
S/508/60/029/000/010/012
The flow of a gas... - D225/D303

maximum velocity for non-adiebatic flow will be less than the

velocity for adiabatic, or 2ad > 2’2non-ad These results are

confirmed by the spectra of flow obtained by Tepler's method. It
shows, therefore, that the process of transition to. supersonic
flow is a non-adiabatic one. Since the peculiarities of the flow
at post-critical conditions (p/po < px/p,) are not treated in tech-
nical literature, the author describes them more exactly. 1In the .
first approximation it is assumed that: 1) At the maximum compres- -
sed cross-section of the flow, the mean pressure ppegn equals the

critical pressure pp = Px and the mean velocity equals the sonic

velocity. 2) Pressure on the stripping line has a jump. The

coefficient of compression is determined by the ratio of the

pressure p in the detachment region and the total pressure p, of

the calming camera. Assuming also one dimensional scheme for

such a flow, the equation takes the form

Card 5/9
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27852
S/508/60/029/000/010/012
The flow of & gas... D225/D303

-AR - po (Fy = F1) + poFy - P(Fp = Fy) = Py a'iF* - Pw2Fo (13)

where AR.- component of channel's reaction. From formula (13)
the coefficient of compression Ay = Fx is obtained,

)

FO_E

1 +AR + 0.7422, q(A) =
°F P 14

®comp =
P 1.27 - ‘3
R o]

where AR = 5P ° The widths of the compressed cross-section of
Yo

the flow are measured from photographs of spectra of the flow and

subsequently the coefficient of compression 1s measured for two

Card 6/9
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27852
5/508/60/02
The flow of a a8 ... DéSB/gjoé 9/000/010/012

conditions of the flow 1) critical p/p0 = 0.528 2) post critical
p/pO\{ 0.35. Their values were given in tabulated form. There are

3 figures and 10 references: 4 Soviet-bloc and 6 non-5oviet-bloc,’
The references to the English-language publications read as fol-
19w§: S. Mcdohn Nowh in Hsu, Application of conformal mapping to
divident flow, 1951; Hunter Rouse a. Abdel-Hadi Abul Fetcuh,
Characteristics of flow through axially symmetrical orifices.
Journ. of Applied Mechanics, no. 4, 1950,

SUBMITTED: April 20, 1959

Card 7/9
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§/258/62/002/001/001/013

2b-211 1028/1228
AUTHOR: Lashkov, A. I. and Nikol'skiy, A. A. (Moscow)
TITLE: Wave start-up of a supersonic diffuser

PERIODICAL: 1Inzhenernyy zhurnal, v. 2, no. 1, 1962, 11-16

TEXT: A method is described for starting-up a supersonic diffuser in its optimal range without the
need of regulation. The experiments wers conducted on a short action supersonic aerodynamic tube
with rectangular nozzle of critical section Smm x 30 mm. Three interchangeable diffusers were used, with
ratios of throttle area to the maximum nozzle area h = 0.57; 0.415; 0.31 respectively. The arca of the
working section was 19.3mm x 30 mm, and the value of M (calculated for air) at the end of the nozzle,
was 2.905. A diaphragm was placed in the critical section of the nozzle. A vacuum was created in the
supersonic part of the nozzle and the diffuser, while the subsonic part was filled with gas. The pressure
of the gas was increased gradually until the diaphragm burst. This produced a non-stationary supersonic
gas flow, which stabilized in a short time into the necessary design stationary supersonic flow. The gas -
first used was air, which, however, was found unsatisfactory and replaced by nitrogen. The - é3 -

experiments permit a start-up of optimum supersonic diffusers and their steady operation during
the time of opcration as designed for the installation; this was achieved with throat areas considerably
smaller (4 = 0.57 as against # = 0.72) than in diffusers started up in the usual way. There are 9 figures.

Card 12
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$/258/62/002/001/001/013

Wave start-up... 1028/1228

ASSOCIATION: Institut mekhaniki AN SSSR (Institut of Mechanics AS USSR)

SUBMITTED: November 30, 1961

Card 2/2
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. §/258/62/002/002/013/018
- 1028/1228
AUTHOR: Lashkov, A. 1. (Moscow)
T R
. TITLE: On the resistance crisis of the diffuser
- PERIODICAL: Inzhenernyy zhurnal, v. 2, no. 2, 1962, 265-368 /
N _ i { TEXT: The dependence of the resistance p on Re in diffusers with large divergence angle is discussed. An .

) : flow past a sphere, a cylinder, etc., with the increase of Re. The existence of this analogy is corroborated by

T a repetition of Prandtl’s experiment. Experimental curves of p for a diffuser of 24° divergence angle, and of

L C, for a cylinder, are cstablished as a function of Re; it is established that the introduction of a turbulizer

-~ > affects similarly the curves in both cases. A resistance crisis is detected in the diffuser when a turbulizing wire

- ring is placed in it. The onset of the resistance crisis is found to depend on the roughness of the diffuser walls.
There are 7 figures.

analogy is indicated between the structural flow changes taking place in the flow in a diffuser and in the l/

. o ASSOCIATION: Institut mekhaniki AN SSSR (Institute of Mechanics AS USSR)

SUBMITTED: January 29, 1962
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‘ LASHKOV, A.I. (Moskva)

. Equation of three valocities for a shock pipe. Inzh,zhur, 21 2) L
L no.3:161-162 162, (izs 15:3)

. Institut mekhaniki AN SSSR.
1o 10 (Pipe—~Hydrodynamics)
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LASHKOV, A, I.,

— . "Interaction of a Reflected Shock Wave and Boundary Layer"

report presented at the Sixth Symposium on Advanced Problems in Fluid Mechanics,
Zakopane, Poland, 2-6 Sep 63
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- ANDREYEV, V.A. (Moskva); LASHKOV, A,I. (Moskva)

Interaction of a reflected shock wave with a boundary layer,
Inzh.zhur, 3 no,4:706-710 '63, (MIRA 16:12)

1, Institut mekhaniki AN SSSR,
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AP5011319 UR/D258/65/005/002/0254/0260
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_ty of inviscid »as flow in a ,hock tﬁbé

rnyy zhurnal, v. 5, 0. 1965, 254-260

¥. siftshock tube, viscous gas flow, shock wave, inecident
ssve, .shoek wave. at:enuation, flow bzhind shock wave, electron

[ viscous gas flow behind a shock wave in a shock tube
_zed by acceleration of the contact snrface with simultaneous

beamatechnique. In this case, the measured distance 2 between the
shock 1ave and the contact surface diminishes substantially in com-
:parison with calculated values obtained through ideal gas theory. The
: inmental setup {see Fig. 1, of the Enclssure} and procedures are
Wo- parametars characte:izxng thc incident shock wave
ehind :H: Wera meaaured~ the ratio’ of densities in a
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and the contact surface. A comparison of the
2tical values of the velocity of the incident shock
> measured values of 0,/p, shows that the maximum
: 'excéeﬂﬁlnz-qfﬁ;hégabso;qﬁhgyélne.;;Flow para-
urs ‘"Eéltnlﬁtédffor1éfg6n‘ahdiéixfférefgivgn in tabular
aphs 0f 7 and L as functions of H, 2nd Re are plotted for
elium, and hydrogen, sith arpon used as the driver gas. An
,f-the results obtained by the author and those of R. E. Duff

+“1) the relativs distance 2.{or the duration of uniform

w) in-a shock tube is derermined by Re -and not by M, wvhen Re < 4000;
theyre exist flow regimes in air at Re & 600 and in argon at Re g 1200
h the distance 1°1s independent of shock tube iength; and 3)
comparing £wo absolutely similar flow regimes im shock tubes of
erant diameters at Re § 4000, the absolute value of 2 is propor—
tional to the square of the diameter; £ & p2, The attenuatlion of

~
hock wave is evaluated by using the exparinmental relationghip

yéwogen-and helium,
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AUTHOR: Lashkov, A, 1. (Moscuw) ’ L _ 7 @,

VORG:; none QST o : ' | ' 8 :
) Y 5-‘5\ « .
L TITLE: Investigation of the gone behind a reflected shock wave by means of an
o electron beam : ,
. »"“',_l' 1‘\9‘-‘.&("’ )

A i SOURGE- Inzhsnernyy shurnal, v. 5, no, 6, 1965, 11111-1.117

[ TOPIO TAGS: raflected shock wave, electron beam, experimental method, boundary
1ayer/ ox-17 oscillogr_p_p MGI-1 oscillog‘aph, IAB=-li51. illuminator ,
oY v 2% T2 i : L
B ABSTRACT: _The zone behind a reflected shock wave in & spocial shock tube was kR
: j investigated by means of an- electron beam. A 10 x 10 by 1030 mm long shock tube : Tl
-~ ;was useds  The electron beam was generated.from a tungsten cathode with an i L
. §:." effective potential of 18 kv. The driver gases were nitrogen, helium, and SRR
sy hydrogen. - The driven gas was air. The relative density. in the naflected shock ; e
‘ L 2006 Wag measured by the inbensity ratio according to tho formula : .

"Pn Wnhily
= Wh/h e

UDCs  533.64011,72 °
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" I'The results show bhe growth of a boundary layer behind the reflected shock and

the interaction of the shock wave with the boundary |

Oscillogram plots are given to show the dengity |

~layer (see, for example, ‘Fig,. 1)
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rise behind ‘the rei‘lected shock as well as the s

: hock-boundary layer interaction
7.1 Z0Nes.” Orig. art. has: 6 figures, 3 fomulas, ,

and 1 table,
susn DATB: 3may65/ - ORIG:REF: 002/

OTH REF: 002
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VLASHKOV A, N, FA 51T24

I:v_ Vseaqyuz Geogra.f Obah" Yol Lm, Fol

_Roym'ts reaults of expeditim by the Pr:lnurakiy mu-
‘1ate of the All-Uniom Geographic Scciety and the m
‘Badtern Base of the Academy of Sciences to. ‘collect -

new factual data to campile’ phyaioogeosmphic outliuo
‘of . the Kariles. - Evaluates various factars. 1n1’1nenclx€

joms degree the ‘course of Boil romatim, and S
’ente some qnantitative material._ - :

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720003-0"



9.

"APPROVED FOR RELEASE: 06/20/2000

LASHKCOV,- A, N,
USSE (600)
Kuril Islands - Forests and Forestry

Forests of the Kuril chain and their sign
No. 4, 1947.
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ificance, 1Izv, Vses. geog., ob-va 79,

Monthly List of Russian Accessions, Library of Congress, May 1953, Uncl.
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LASHLoL, AN _

USSR / Forestry. Forest Cultures. K

Abs Jour: Ref Zhur-Biol., No 7, 1958, 29578. T

Author : Lashkov, A. N.
Inst : Far ntific Research Institute for
Forestry.

Title : An Experiment in the Artificial Cultivation of
the Korean Cedar on Sakhalin Island,
(Opyt iskusstvennogo razvedeniya kedra korey-
skogo na Sakhaline).

Orig Pub: Byul. nauchno-tekhn. inform. Dal'nevost. n.-i.
in-ta lesn. kh-va, 1957, No 5, 28-31.

Abstract: No abstract.
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LASHEOV, A.N.

Track maintenance on rapig +
vt rd pid transit sections. Put! 4 pue‘,}ﬁ;jzb 17&)

1. Nachal'nik distantsii X
puti stantsii Bo
(Railroads--Track) t logoye, Oktyabr'skoy dorogi.
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HABALIN, Georidy Ivanovich; ANDREYEV, Georgiy Yefimovich; BOGDZNGVA

?Eﬁé’{;ﬁ {\;cnstantinovz_m,- IASHKOV, Aleksandr Nikoleyevich;
YERSHKOV, O.F., Vend, tekhn. naur, retesisent; Srrumrris
+Tey dnth., red.; VOROB'YEVA, L.V., tokho. roq. ’

]

(The travk bn highes
! ~speed train sections; work eti
r;il:di@l workers of the October Railroaé]?ut' xauchzztgikltahe -
: skofo' g mJgg dvizheniia poezdov; opyt raboty puteitsev Oktiabp'e T
. skol durbgl. Moskva, Transzheldorizdat, 1962, 71 De
(MIRA 15:10
(Railroads~Track) 7110
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LASHKOV, Anatoliy Stepanovich; MIKHAYLOV, I.G., red.; FREGER, D.P.,

red.12d-va{ BELOGUROVA, I.A., tekhn, red. -

[Ultrasonic investigation of the cavitation of hydraulic
machinery] Ul*trazvukovoi metod issledovaniia kavitatsii
gidravlicheskikh mashin; stenogramma lektsii. Leningrad,
1963. 32 p. (MIRA 16:10)

(Hydraulic machinery--Testing) (Cavitation)
(Ultrasonic waves——Industrial applications)
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LASHKOVS, Tg}atolixo Sgenmogch 3 POLUSHKIN, Nikolay !Petrovich ; BOZHKO-
V.L,A],~tequhnK: r;d: ] zh, ’ red. 3 SOKOLOV, D.A. s red. H VELITS!N,

[Results obtained frcm té 408 hye
: sting hydraulic units of dr i
zge;r :;;Ziﬁg kiz d:g:] gf.ekotérye’ rezul!taty iepy%anhyiiozli.grc::;ega-
15507 B L ykh gidroe elctrosi?antsii. Moskva, Orger(xergostr?i,
(Hydroelectric pover stations) ' 14:6)
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__LASHKOV, A.S., inzh,

ST, Tr e

Studies of cavitation in o
perational )
their models. Elek. sta. 35 no.2:37_4;vd;af(];j"c turbines and

(MIRA 17:6)
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~~L-4-SH»KOV' B.I., insh,

;gegg:'a;czg dgp??aeounder used in river navigation, Roch.tiransp, 17

(Sonar) (Inland navigation)
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SHCHEPERIN, G.M.; VETROV, A.G.; LASHKOV, B.P.

Experience in using merial ; i

: Photographic survey materials
for the goning of areas according to conditions under which
prospecting is to be conducted. Vop. rud. geofiz, no.5:

68-75 165, (MIRA 18:9)

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720003-0"



"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720003-0

D S U SO it

XL T s i T :rr«"j;.;,:““-fﬂ’j".“:l SRR

_ LASHKOV, B.P.; SOMOV, G.M,

le of a rapid mapping of loose sediment .
determination of their thickn e ments and the
n0.4:51-53 164, ess. Vop.razved.geofiz,

(HIRA 19:1)
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ALEKSEYEVA, G.Ye., kand, tekhn., nauk, dots.; MELESHKINA, L.P.,
dots., kand. tekhn. nauk; BALUYEV, V.X., inzh.; BAMDAS,
A.M., prof., doktor tekhn, nauk; VENIKOV, V.A., prof.,
doktor tekhn. neuk; YEZHKOV, V.V., kand. tekhn, nauk;
ANISIMOVA, W.D., dots., kand., tekhn. nauk; GANTMAN, S.A.,
kand, khim, nauk; GLAZUNOV, A.A., dots., kand. tekhn.
nauk; GOGUA, L.K., inzh.; GREBENNICHENKO, V.T., inzh.;
GRUDINSKIY, P.G., prof.; GORFINKEL', Ya.M., inzh.; ZVEZDIN,
A.L., inzh,; KAZANOVICH, G.Ya., inzh.j KNYAZEVSKIY, B.A.,
dots., kand. tekhn, nauk; KOSAREV, G.V., dots., kand. tekhn,
nauk; MESSERMAN, S.M.; kand. tekhn. nauk, dots.; KOKHAN,
H.D., inzh.; KUVAYEVA, A.P., dots., kand. tekhn.nauk;
SOKOLOV, M.M., dots,, kand, tekhn. nauk; LASHKOV, F.P.. dois.,
kand, tekhn, nauk; LAZTN, A.I., inzh.; tho;
LIVSHITS, A.L.; kend, tekhn. nauk; METELITSIN, P.G., inzh.;
NEKRASOVA, N.M., dots.; kend, tekhn, nauk; OL!SHANSKIY, N.A.,
dots., kand., tekhn, nauk; POLEVAYA, I.V., dots., kand., tekhn.
nauk; POLEVOY, V.A., dots., kand. tekhn. nauk [deceased];
RAZEVIG, D.V., prof., doktor tekhn, nauk; RAKOVICH, I.I.,
inzh.; SOLDATKINA, L.A., dots., kand, tekhn, nauk; TREMBACH,
V.V., dots., kand. tekhn, nauk; FEDOROV, A.A., prof., kand,
tekhn, nauk; FINCER, L.M., inzh,; CHILIKIN, M.G., prof.,
doktor tekhn, nauk, glav, red.; ANTIK, I.V., inzh., red.
GOLOVAN,A.T,, prof.,red.; PETROV,. GeN., profe.; redo;
FEDOSEYEV, A.M., prof., red.

(Continued on mext card)
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ALEKSEYEVA, G.Ye.~- (continued), Card 2.

[Electrical engineering manual] Elektrotekhricheskii
spravochnik, Pod obshchei red, A.T. Golovana i dr, Moskva,
Energiia. Vol.2, 1964, 758 p, (MIRA 17:12)

- "‘.L'#éwsm; Energeticheskiy institut, 2. Moskovskiy energe-

ticheskiy institut (for Golovan, Grudinskiy, Petrov,

Fedoseyev, Chilikin, Venikov). 3, Chlen~korrespondent AN
SSR (for Petrov).
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LASHEKOQY, P,P s kand.tekhn.naUk, dots,

Permissible vol 1
n0.26:173-187 f;ge 05868 in local electric networks, Trudy MRI

(Electric networks) (MIRA 1119)

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720003-0"



"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720003-0

SR

“ﬁiﬁsHKOV, F.P., kand. tekhn, nauk

RIS € r vt s

Use of transformers with reverse operation relays, Elek, sts,
36 no.9:89-91 § '65, (MIRA 18:9)
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ACC NR3 ™ AP5027 79‘ e e e e T T ¢ e e T T T '2%‘& ;

idnﬂn’giinterpr_étaum of the spectruas of fluorescenoce excitation. The position of
‘the long-wave X changed according to the region of the Juzinescence spectrua | -
from which the recording of the excitation function was made. ‘The sequence of
‘§gomer verieties, vhich formed during photocoloring, end their relative stabllity | -
| eonld be studled only under deep cooling in a rigld mediums In fact, an isomer

| naving a long-wave abzorption =539 mp) and also luminescence was observed
| Quring Lrrasistion by ultraviclet %4 of the dlscolored golutions of spiropyran
| oooled to 4 or 70K, -4 glight increase ‘in temperature (1o g3K), resulted in the
formation of the next isotope according o stabllity having an absorption at SRR
Koo =520m ., This tsomer was transformed at o0K into the othor isomer having .
£m=505n}b.'lheanthor~thanke A. He :

st in bie worke Orig. arte Bast |

48k octral absorption naximum ab. X’
Terenina and ¥, Vo Savost 'yancva for their imtere

2 flgwe

o/ ST ATRs Mgesh/ 0 BT 008/ om EEFs 006 -
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R L 1556365 BT (m)/BHP(5) /T RM
- - .. ACC'NR: AP600ULOG - v

, SOURCE CODE: WiJR/oosUf-s/ozo/om/odas/o091
" AUTHOR: Lashkoy, G. I

xashkov, A
+3 Myl'nikov, v, s, v;/
P ""‘*——-—-\_‘ . . : ) _;-I
" "ORG: nope = : : S

" TITLE: . Spectral énalysis of

R 13 luminescence and the photoconductive effect in copper
- . —_— phenylacetylenide?polymer . . S U - : . : :
g 'SOURCE:  Optika 3 spektroskopiya, ¥+ 20, no. 1, 1966, gg-g)
= TOPIC TAGS: cyws alline pol copper compound, photoconductivity, luminescence
- ' spectrum, lsi_ght,_absorption, spectral’distribut‘ion . :

UDC:  535.215 + 535,34 + 535,57 4
.+ 541.65 + 541,148
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ACC NR: AP60009 ‘ ' : ' R &

:.E

photoelectromotlve force in the 300- 700 my was determlned by a monochromator with a
B dlffraction grating. - The light sources were a xenon lamp and a 70 watt incandescent
jflamp It was found that photochemical processes in the polymer under the action of
iultraviolet light reduce to dissociation of weak coordination bondswhich changes
_-_-ithe ratio between the.polymer homologs. Photodestruction continues right up to for-
S imation of dzphenylbutadlyne molecules which are embedded in the polymer structure.
3 |The primary event in light absorption is apparently the formation of excitons. Com-
“{petition between decay and de-excitation of these particles detexrmines the photo-
ielectric and lumlnescent properties of copper phenylacetylenide. Luminescence of
M - . ! the polymer at low temperatures is due to radiative transitions on the surface. In
| conclusion -we are grateful to A. N. Sidrov and Ya. S. Bobovich for measurlng the in-
" jfrared and Raman spectra. The authors thank A. N. Terenin for guidance in carrying
< iout th;s_ vork,  Orig. art. has:- 3 figures.
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